INTRODUCTON
The concept of optical nanoantennas is based on the nanoscale miniaturization of features that are well-established in radio-frequency technology. [1] [2] [3] Current designs usually exploit the unusual dispersion properties associated with the plasmonic response of metallic nanoparticles at optical frequencies. Recently, attention has turned to shaping the directionality of optical emission through nanoantenna element coupling. [4] [5] [6] [7] [8] [9] Enhancing the efficiency of nanoemitters via interaction with nanoantennas (often composed of gold) is attracting much interest; [10] [11] [12] [13] [14] [15] [16] similarly, the capacity to influence light emission with dielectric nanoantenna arrays is also well recognized. 17 Along with the burgeoning interest in nanoantennas, attention has now begun to focus on the interplay between fluorescence emitted from closely separated sources. [18] [19] [20] Prominent among the potential applications include solar energy collection, microscopy and sensing. [21] [22] [23] Seeking to exploit the enhanced intensities of emission that can result from nanoantenna interactions, the following analysis addresses particular features arising from nanoemitters in close proximity. In detail, this investigation aims to secure a thorough understanding of the quantum mechanisms operating between a pair of electromagnetically coupled dielectric nanoparticles. Earlier groundwork calculations, 24 focusing on energy transfer across the pair alongside an emission process, first identified characteristic features in pair fluorescence whose detection we now address. For the first time, rigorous results are presented that will directly predict the signal registered by a photodetector, enabling the process to be fully interpreted.
Crucially, these results depend on the positioning of the detector with respect to the location of the emitter pair, and on the orientation of the detector transition dipole moment with respect to the dipole pair responsible for the emission. The explicit coupling of the nanoemitters with the detector is included in the theory, leading to a formulation directly tailored for experimental application. The following analysis introduces a construct amenable to the identification of both near-and far-field properties, so that the framework will be applicable not only to a conventional remote detector, but also the near-field microscope setup that is our present focus. Detailed Detection of the sought optical emission is a result of energy being transmitted from the nanoemitter pair to the photodetector. To properly describe this transmission, we consider both the electromagnetic coupling that operates between each emitter and the detector, and also the coupling between the emitters (involved in producing distinctive features in the pair fluorescence) within a single quantum framework. This is achieved by determining a quantum amplitude, the modulus square of which produces an experimental observable, i.e. the rate of detection. With the excitation localized on A, the quantum amplitude (denoted by M A ) is defined as;
Here, the superscripts on the transition dipoles, , designate the nature of the transition, e.g. 0

denotes the transition  0, and RDA is the displacement of A with respect to D; summation over repeated Cartesian indexes is also implied. The other, higher-order, terms of equation (1) 
where
Vk R signifies a electrodynamical coupling tensor that acts between two components, separated by a displacement R of length R, serving to define the intermolecular (pairwise) transfer of emission; if zero energy is exchanged, i.e. k = 0, the coupling is described as static. For example, using a movable detector, studies of the emission should readily identify a significant dip in detector signal at positions equidistant from the two emitters, in the antisymmetric exciton case. It is interesting to draw a parallel with experimental studies involving the same coherent dipole-dipole coupling that we describe. 32 In that research, under intense laser irradiation both A and B are excited, rather than merely one of the pair.
In future work we plan to adapt our quantum formulation to address such a case, again seeking to elicit distinctive properties of the ensuing radiation. Continuing to pave the way for experimental studies, a more comprehensive analysis of the collective fluorescence from arrays comprising multiple emitters -including chemical differences, far-field behavior and multiphoton effects -will also appear in upcoming work.
